To evaluate whether conjoined maternal posttraumatic stress disorder (PTSD) and depression are associated with increased behavioral problems among terrorism-exposed preschool children (N = 116; 18-54 months), this study compared clinically significant child behavioral problem rates among the preschool children of mothers with PTSD and depression, depression alone, and neither disorder. Behavioral problems were independently rated by mothers and preschool teachers. Maternal depression and PTSD, relative to maternal depression alone, and to neither disorder, were associated with substantially increased child problems. Notably, maternal depression and PTSD were associated with increased emotional reactivity (relative risk [RR] = 5.9 by mother's and 3.4 by teacher's reports) and aggressive behavior problems (RR = 11.0 by mother's and RR = 5.9 by teacher's reports). This was corroborated by teacher ratings. Implications for intervening with terrorism-exposed preschool children are discussed.
Although preschool children are highly vulnerable to the effects of traumatic events, the effects of maternal psychopathology on preschool children exposed to terrorism are not as yet well understood (Chemtob, Nomura, & Abramovitz, 2008; DeVoe, Bannon, & Klein, 2006; Fremont, 2004; Laor, Wolmer, & Cohen, 2001; Pfefferbaum, 2005; Pine, Costello, & Masten, 2005; Thabet, Karim, & Vostanis, 2006) .
Consistent with McEwen's (1998) allostatic load hypothesis, preschool children with conjoined exposure to World Trade Center (WTC) attackrelated events and to other traumatic events have been found to be far more likely to develop clinically significant behavioral problems than children with WTC-attack exposure alone, or with other trauma exposure alone, compared to children without either type of trauma exposure (Chemtob et al., 2008) . Clearly, exposure to the WTC attacks is likely to have also impacted the mothers of these children and may have caused some of these mothers to develop psychological disorders.
It is likely that very young children are affected by terrorism both as a result of the effects of direct exposure and, more indirectly, as a result of the impact of terrorism on their mothers' psychological functioning. However, little is known about whether maternal psychopathology associated with exposure to terrorism may be associated with increased rates of child behavioral problems.
Limitations of Current Research
The extant studies of the effects of maternal psychopathology on trauma-exposed children have tended to focus on older school-age children (cf. McCloskey & Walker, 2000; Najarian, Goenjian, Pelcovitz, Mandel, & Najarian, 1996; Smith, Perrin, Yule, & Rabe-Hesketh, 2001; Vila et al., 2001) . Also, studies have usually confounded the effects of maternal and child event exposure (cf. Green et al., 1991; Kilic, Ozguven, & Sayil, 2003; Wolmer, Laor, Gershon, Mayes, & Cohen, 2000) . Moreover, research on the effects of disaster-related exposure on children has generally not distinguished the effects of disaster exposure from the effects of exposure to other lifetime trauma (cf. Chemtob et al., 2008) , nor, to the best of our knowledge, have any of these studies specifically examined the effects of co-occurring maternal disorders on disaster-related child psychopathology.
In addition, nearly all the above studies relied on mothers as the sole informants about their preschool children. This reliance on mothers introduces a potential confound because of the possibility that maternal psychopathology would create systematic biases in the ratings of children's behavioral problems (Breslau, Davis, & Prabucki, 1988; Fergusson, Lynskey, & Horwood, 1993; Renouf & Kovacs, 1994) . These maternal ratings of children may reflect the influence of their depression or posttraumatic stress disorder (PTSD) symptoms to an unknown degree and may result in rating biases. Teacher ratings are not necessarily more veridical than those of mothers, because teachers interact with children in a different context with different demands (Richters & Pellegrini, 1989) . Nevertheless, examining both maternal and teacher ratings of child behavior would provide an opportunity to evaluate independent ratings of the child's functioning.
Finally, studies of the effects of maternal psychopathology on children have largely focused on maternal depression (Galea et al., 2002) . To the best of our knowledge, no studies have directly contrasted the effects of maternal depression alone with the effects of co-occurring maternal depression and PTSD on terrorism-exposed very young children. Comparing the effects of maternal depression alone with the effects of conjoined depression and PTSD is potentially conceptually important. PTSD is a disorder in which the dysregulation of the response to threat is highly salient (Chemtob, Roitblat, Hamada, Carlson, & Twentyman, 1988; Yehuda, 2002) . Chemtob et al. (1988) described the salience of threat detection as an attentional priming effect. The priming hypothesis has subsequently been empirically supported (Michael & Ehlers, 2007; Michael, Ehlers, & Halligan, 2005; Vythilingam et al., 2007) . In addition, notably, there is evidence that women may have a lower threshold to threat appraisal compared to men (Olff, Langeland, Draijer, & Gersons, 2007) . Thus, it can be expected that as a result of direct exposure to a direct threat to self and to child, a mother with PTSD will subsequently be more vigilant with respect to the presence of a possible threat and to have a lower threshold for identifying events as dangerous to herself, and to her child's safety.
Thus, a mother's PTSD can be expected to result in an increased emotional regulation burden for both mother and very young child (Hirshfeld, Biederman, Brody, Faraone, & Rosebaum, 1997) as the mother seeks to restore a sense of safety following exposure to terrorism. In short, a mother with PTSD may face a greater challenge in creating a sense of safety in her child because of her sensitivity-subtle or more overt-to potential danger. As a result, she may cue her young child to the presence of danger even when it is not present.
Depressed mothers may exhibit a lack of control over their environment, an inability to draw boundaries and inconsistency in disciplining their children (Kochanska, Kuczynski, Radke-Yarrow, & Welsh, 1987; Zahn-Waxler, Iannotti, Cummings, & Denham, 1990) . They may also show more withdrawn or uneven affect and may have trouble interacting appropriately with infants and toddlers (Cohn & Tronick, 1989; Downey & Coyne, 1990; Murray, 1992; Stein et al., 1991) . Thus, maternal depression is likely to be expressed through reduced maternal engagement with the child and reduced availability to the child, which may result in a lack of support for the child's emotional and behavioral regulation. Indeed, it has been suggested that infants who receive inconsistent responses from their caregivers may not develop the ego strength and ability to recover from the effect of negative interactions (Osofsky & Eberhart-Wright, 1988) . Similarly, a depressed mother may be less attuned to the child's needs for contact, support, and encouragement. This suggests that the lack of availability of a depressed mother may restrict a child's ability to restore emotional and behavioral regulation following exposure to the threat of terrorism.
Thus, it could be argued that combined depression and PTSD might be expected to have a greater impact on a mother's ability to support her child's emotional and behavioral regulation. A mother's relative lack of availability (related to depression) to support her child's recovery, and her disposition to feeling unsafe and to overidentify potential threats (related to her PTSD) would compound the difficulty for a child of restoring his or her sense of safety after exposure to terrorism. This would then be predicted to result in increased problems in emotional and behavioral regulation, leading to a higher rate, and larger number, of child behavioral problems being associated with conjoined maternal PTSD and depression. Conversely, maternal depression alone may be sufficiently pervasive in its effects on child well-being in young children, because of its effects on attachment and child security, that the additional burden of maternal PTSD would have no added consequence for the child's ability to regulate emotion and behavior. In this instance, it would be expected that there would be no difference in rate, or number, of behavioral problems between the children of mothers with both PTSD and depression and the children of mothers with only depression relative to the children of mothers with neither disorder.
The Current Study
Accordingly, this study compared the impact of maternal depression alone to the effects of maternal depression and PTSD together on child behavior problems. We examined data from our study of the long-term impact of direct exposure to the WTC attacks on clinically significant behavioral problems in preschool children (Chemtob et al., 2008) . In keeping with our interest in examining the relative effects of disaster exposure and lifetime exposure to other types of trauma, we had assessed maternal exposure to both the WTC attacks and to other trauma. We had also assessed maternal depression and PTSD. Finally, because a significant limitation of prior research on the impact of maternal psychopathology on very young children has been its reliance on single informants (usually mothers), we had obtained independent child behavior ratings from the preschool teachers of the children we studied. The teacher ratings provided the opportunity to obtain evidence from independent observers, who were not aware of the mother's mental state, about the children's behavior problems.
To address our primary question, we divided mothers into three groups: (a) mothers with neither disorder, (b) mothers with depression in the absence of PTSD, and (c) mothers with both depression and PTSD. We hypothesized that after removing the effects of child and mother exposure to the WTC attacks, and to other trauma, as well as demographic confounders, co-occurring maternal depression and PTSD would be associated with higher rates of clinically significant child behavioral problems compared to children of mothers with depression only, and compared to children of mothers with neither PTSD nor depression. We also hypothesized that the children of mothers with both depression and PTSD would have the highest number of clinically significant behavior problems. We focused on clinically significant behavior problems because they indicate child problems severe enough to be of possible public health significance.
Method

Participants
This study was reviewed and approved by the Mount Sinai School of Medicine's Institutional Review Board. It was conducted between March 2003 and December 2005 (a mean of 35 months after the WTC attacks) to assess the longer term impact of WTC-attack exposure on preschool children age 5 years or younger at the time of the WTC attacks. Families with children born between September 11, 1996, and September 11, 2002 , were included if: (a) they lived in Lower Manhattan or (b) attended preschool or day care in Lower Manhattan on September 11, 2001 (the day of the WTC attacks). Families were recruited using extensive outreach in the Lower Manhattan area, primarily to preschools. (See Figure 1 for the geographical location of preschools relative to the site of the WTC attacks.)
After consent was obtained, mothers completed questionnaires about their child and themselves that included demographic information, exposure to the WTC attacks, exposure to other traumatic events, and emotional and behavioral functioning (see the Measures section). Children and mothers were assessed, and if symptomatic, they were offered free diagnostic and counseling services. The child's preschool teacher, who was blind to maternal report of the child behavioral problems and maternal psychopathology, also completed a questionnaire about the child's behavior. Teacher and parent questionnaires were administered independently from each other.
A total of 116 children and their mothers were included in the study (Chemtob et al., 2008) . Three children of mothers who had PTSD only were excluded from these analyses, leaving 113 children. Participants who dropped out of the study did not differ on age, gender, race, or socioeconomic status (SES) from completers.
Measures
Demographics. . Age, ethnicity of the child, and maternal education in years were reported by the mother. Children's age and time elapsed since the WTC attacks were calculated based on the date of assessment, the child's date of birth, and September 11, 2001, respectively. SES was measured by maternal education, a reliable and valid index of SES (Bollen, Glanville, & Stecklov, 2007; Liberatos, Link, & Kelsey, 1988) .
Maternal exposure to the WTC attacks and to other trauma. . Maternal WTC-attack exposure was measured using the mother's dichotomous responses to six questions about direct exposure to high-intensity WTC-attack-related events. Respondents were asked whether they personally saw a plane hit a tower, saw the tower collapse, saw injured people, saw dead bodies, saw people jumping out of the building, and were caught in the debris or smoke. Responses to the six questions were summed to denote level of exposure. We used the trauma event checklist of the Posttraumatic Stress Diagnostic Scale (PDS) to measure lifetime history of other trauma exposure (Foa, 1995) .
Child exposure to the WTC attacks and to other trauma. . Mothers reported on the extent to which their children had been directly exposed to the WTC attacks. We created an index of child exposure to the same six high-intensity attack-related events. Child lifetime history of exposure to trauma other than the WTC attacks was measured using a modified version of the Traumatic Events Screening Inventory (TESI; Ghosh Ippen et al., 2002) . The instrument measures exposure to traumatic events such as natural disasters, interpersonal losses, serious accidents, severe illnesses or injuries, animal attacks, exposure to war or terrorist acts, and exposure to suicide or attempted suicide.
Child behavior problems. . Mothers used the preschool version of the Child Behavioral Checklist (CBCL ⁄ 1.5-5; Achenbach & Rescorla, 2000) , a widely used behavioral checklist with very good reliability and validity (Calkins & Dedmon, 2000; Gross et al., 2006; Mesman, Bongers, & Koot, 2001) , to rate child behavior problems. In the normative study, test-retest reliability of syndrome scales of CBCL ⁄ 1.5-5 ranged from .68 to .92 and it demonstrated good validity by its association with referral status of the child (Achenbach & Rescorla, 2000) . Age and gender standardized T scores were calculated for the seven behavioral problem clusters (emotionally reactive, anxious ⁄ depressed, somatic complaints, withdrawn behavior, sleep problems, attention problems, and aggressive behavior). There were 5 children above the age of 5 at the time of assessment, 4 were 6 years old, and 1 was age 7. We followed the recommendation of the scale developer (Thomas Achenbach, personal communication, 2004) to use the preschool version of the scale for all the children in our sample. The preschool scale largely differs from the older child scale (CBCL 6-18; Achenbach & Rescorla, 2001) in that it omits a number of items particularly appropriate to adolescent children.
Preschool teachers, who were ''blind'' to maternal psychopathology and to the child behavioral ratings provided by mothers, completed the preschool version of the Teacher Report Form (TRF; Achenbach & Rescorla, 2000) . The TRF behaviorrating checklist (Achenbach & Rescorla, 2000) parallels the CBCL and was designed for completion by teachers. The TRF has high test-retest reliability (mean r = .81) and good correlations with the CBCL (mean r = .40). The CBCL sleep problems cluster is not included in the teacher rating form of the CBCL.
Nevertheless, because sleep problems are associated with trauma exposure in children, and because they are of clinical importance, we present the parental ratings of sleep problems in Table 2 (see p. 1134). However, as this article is focused on using parent and teacher ratings, and because teachers do not rate sleep problems, the sleep problems cluster is not included in further analyses.
This article focuses on clinically significant preschool child behavioral problems. Scores ‡ 65 (93rd percentile) for the behavioral problem scales are considered clinically significant levels of problems for both the CBCL and the TRF. This cutoff was used to define clinically significant levels of behavior problems for both mother ratings and teacher ratings.
Maternal depression and PTSD. . The Center for Epidemiologic Studies Depression Scale (CES-D: Radloff, 1977 ) was used to assess maternal depressive symptomatology. Probable maternal depression was dichotomized using the CES-D clinical cutoff score of 16, which is widely used (Breslau, 1985) for that purpose. The PDS (Foa, 1995) was used to measure maternal posttraumatic stress symptoms. The structure and content of the PDS parallel the DSM-IV PTSD diagnostic criteria (Foa, 1995) . The PDS has a test-retest reliability kappa of .74 for PTSD diagnosis and convergent validity with a kappa of .65 with the Structured Clinical Interview (SCID) for DSM-III-R, with 82% agreement between the two measures (Foa, 1995) . The sensitivity and specificity of the PDS with respect to SCID diagnosis is .89 and .75, respectively (Foa, 1995) . Mothers were considered to have PTSD if they met all six diagnostic criteria-exposure to a traumatic event, persistent reexperiencing symptoms, persistent avoidance of the stimuli associated with the trauma, persistent arousal, duration of the disturbance for longer than 1 month, and clinically significant functional impairment.
Statistical Analysis
The major analyses are based on grouping the mothers according to whether they had: (a) neither depression nor PTSD, (b) depression alone, or (c) both depression and PTSD. Based on this subdivision, we first compared relevant demographic and trauma-exposure characteristics to detect potential confounding variables. Analyses were performed first based on mother's report. Confirmatory analyses were then conducted based on the behavioral ratings of teachers. Mother and teacher reports of child behavior were entered as dependent variables in separate models.
To examine the rates of clinically significant child behavior problems by maternal psychopathology, univariate analyses were conducted using chisquare tests for overall group difference followed by chi-square linear-by-linear association, also known as the Mantel Haenszel chi-square test (Dosemeci & Benichou, 1998; Hakulinen, 1981) for overall trend to evaluate a dose-response relation between maternal psychopathology groups (neither, depression only, and both depression and PTSD) and each child behavioral problem cluster.
Next, to examine the risk for each behavioral problem in children of mothers with PTSD and depression and in children of mothers with depression alone, hierarchical logistic regression was performed after creating two dummy variables for maternal psychopathology: (a) for mothers with depression only and (b) for mothers with both depression and PTSD. The group of mothers with neither PTSD nor depression served as the reference group. The effects of potential confounders described earlier were first included before the two dummy variables for maternal psychopathology group were entered in the model. The risk of having each behavioral problem (emotionally reactive, anxious ⁄ depressed, somatic complaints, withdrawn behaviors, aggressive behaviors, and attention problems), as measured by odds ratio, for children of mothers with only depression and children of mothers with comorbid depression and PTSD, as compared to the reference group, based on mother's and teacher's report, was first obtained. As odds ratio is only an approximation of the relative risk and could be inflated due to high occurrence of the problems, we converted our odds ratio into relative risk. We have used the converting formula presented by Zhang & Yu (1998) :
where P 0 indicates the incidence of the outcome of interest in the nonexposed group (i.e., children of mothers with neither depression nor PTSD). Ninety-five percent confidence intervals (CI) were also converted, accordingly. As children were drawn from 10 different preschools ⁄ day-care centers, and some were from the same family (n = 13), the assumption of independent observations underlying standard errors and CIs may be violated. To account for data clustering, standard errors for rates of behavioral problems were computed using the Taylor series linearization method, while standard errors and CIs for parameters estimated from the logistic analyses were computed by using the method of weighted maximum likelihood, adapted for survey and clustered data through implicit Taylor series (Binder, 1992; Lin & Wey, 1989) . Missing data were handled through listwise deletion. There were no missing data on the key study variables and minimal missing data in the control variables: child exposure to trauma other than 9 ⁄ 11 related (n = 2, 1.7%) and maternal education (n = 8, 6.9%).
Finally, as shown in Figure 3 (see p. 1136), we counted the number of clinically significant behavioral problems rated by mothers and by teachers for each child. One-way analyses of covariance (ANCOVAs; with child age, maternal education, and time passed since the WTC attacks used as covariates) were conducted separately for mother and teacher ratings. We normalized the outcome variables (number of behavioral problems based on mothers and teachers reports) by logarithm transformation to satisfy the assumptions of normal distribution and heteroscedasticity, that is, a condition where the variances of dependent variable are not equal for every value of predictor or grouping variable (Kotler & Brown, 1990; Schmidt, 2000) . Because we used logarithm-transformed values in our analysis to remove heteroskedasticity, the numbers reported were transformed back in the original integer scale. We provide the F statistics from the ANCOVA based on both the transformed and nontransformed variable. We present the diagram (Figure 3 ) that shows the mean number of clinically significant behavioral problems among different maternal psychopathology groups based on nontransformed outcome values, as they were very similar and some readers may find the nontransformed means more clinically meaningful.
Results
Table 1 presents participant characteristics by maternal psychopathology category. There were no differences in age, gender distribution, maternal education, or exposure to the WTC attacks. However, mothers with depression and PTSD, and their children, were significantly more likely to have experienced other traumatic events. Approximately, 12% of the children in the sample met criteria for clinically significant emotionally reactive behaviors and for somatic complaints, 10% for anxious ⁄ depressed, 9% for withdrawn behavior and for attention problem, and 8% for aggressive behavior clusters. Table 2 presents the rate of each behavioral problem cluster in children, based on mother's report. When the rates of behavioral problems in children associated with each of three groups of mothers were compared, there were significant differences for all child behavioral problem clusters, except for withdrawn behavior and attention problems. There was a significant dose-response relation (i.e., where dose is defined as the number of maternal diagnoses) for all child behavioral domains, except withdrawn behavior. When the analyses were repeated using teacher reports, we found that the rates of child behavior problems associated with the maternal psychopathology groups were similar to those found based on the mother ratings of the children. However, teachers reported observing fewer child somatic complaints and more aggressive behavior. For teachers, as seen in Table 3 , a significant dose-response relation in emotionally reactive, aggressive behavior, and attention problems was found. Fisher's exact test was applied in all analyses. Note. The n values may vary due to missing values. a A score of 65 or more on each Child Behavioral Checklist cluster was used to indicate behavioral problem symptoms. Depression is defined as scores above 16 on the Center for Epidemiologic Studies Depression Scale; PTSD is defined as positive on all six symptom clusters indicated by the PDS. b Chi-square linear-by-linear association is used to evaluate whether rate of behavior problems increases in a dose-response fashion. Fisher's exact test was applied for chi-square statistics when at least one of the cells had £ 5 observations. c Chi-square linear-by-linear association is used to evaluate whether rate of behavior problems increases in a doseresponse fashion.
To confirm the increased risk based on maternal psychopathology category, a multiple logistic regression was performed. To minimize bias due to multicollinearity between mothers' and children's exposure to other trauma and maternal psychopathology group, first we entered potential confounders, including a priori determined demographic confounders and mothers' and children's exposure to the WTC and other trauma and then entered maternal psychopathology dummy variables in the model. Figure 2 presents the relative risks (RR) based on the mothers' ratings and the teachers' ratings of child behavior side by side. Whiskers at the end of the bars represent standard errors. Compared to the reference group of children of mothers with neither depression nor PTSD, depression and PTSD occurring together significantly increased the risk for aggressive behavior (RR = 11.0), emotionally reactive (RR = 5.9), anxious ⁄ depressed (RR = 4.8), and somatic complaints (RR = 4.1). In contrast, there was no significantly increased risk for behavioral problems in children of mothers with only depression with the exception of somatic complaints (RR = 3.4).
Similar patterns were observed across rater type (mother, teacher) in emotionally reactive behavior and aggressive behavior. However, teachers were more likely to observe problems in withdrawn behavior (RR = 9.0, p = .006) among the children of mothers with depression and PTSD. Based on mothers reports, significant increased risk of somatic complaints were reported in children whose mothers had both PTSD and depression (RR = 4.1, p = .03) and children whose mothers had only depression (RR = 3.4, p = .04), whereas no significant increased risk was reported based on teachers report.
Finally, as shown in Figure 3 , we present the mean number of clinically significant behavioral problems (i.e., nontransformed), as rated by mothers and by teachers for each child. One-way ANCOVA (with child age, maternal education, and time passed since the WTC attacks used as covariates) shows that there was a significant difference in number of child behavioral problems by mater- nal psychopathology category, and by mother's report based on nontransformed outcome variable, F(2, 110) = 15.1, p = .001, and transformed outcome variable, F(2, 110) = 4.1, p = .002. There was a similar significant difference in number of child behavioral problems by maternal psychopathology category by teacher's report based on the nontransformed outcome variable, F(2, 96) = 5.4, p = .006, and the transformed outcome variable, F(2, 96) = 3.7, p = .004. Post hoc testing, based on the transformed outcome variable, demonstrated that children of mothers with depression alone had a larger number of behavioral problem clusters that met clinical significance than children of mothers with neither PTSD nor depression, rated by the mother (p = .04). Children of mothers with both depression and PTSD had a significantly larger number of behavioral problem clusters that met clinical significance criteria than children of mothers with depression alone, rated by mother (p = .04) or by teacher (p = .03). A test of the difference between the regression slopes associated with each informant type showed no significant difference (p = .78).
Discussion
This study has three main findings. First, the children of mothers with co-occurring probable depression and PTSD had the highest rate of clinically significant behavior problems compared to children of mothers with depression and to the children of mothers with neither disorder. Second, the linearby-linear association analysis showed a significant dose-response relation in emotionally reactive, aggressive behavior, and attention problems in their children, based on both mother's and independent teacher's reports. Mothers' reports additionally showed a dose-response relation in anxious ⁄ depressed and somatic complaints in their children. Third, similarly controlling for child and mother trauma exposure, children of mothers who had depression and PTSD were found to meet the cutoff for clinical significance for a larger number of behavior problem clusters, as rated by both mothers and teachers. Maternal and teacher reports were strikingly concordant in this regard highlighting that the differences in rates of child behavioral problems by maternal psychopathology grouping were not due to rating biases associated with maternal psychopathology.
Emotionally reactive behavior problems and aggressive behavior problems appear to be the most saliently associated with co-occurring maternal PTSD and depression. Notably, they are also the behavioral problems on which mothers and teachers have the highest observed concordance. The emotionally reactive behavior cluster indexes emotional regulation (Achenbach & Rescorla, 2000) , whereas the aggressive behavior cluster indexes the behavioral regulation of outer-directed negative behaviors (cf. Barkley et al., 2000; Calkins & Dedmon, 2000; Shaw, Owens, Giovannelli, & Winslow, 2001) . These two behavior clusters are of high public health significance. The results suggest that cooccurring maternal depression and PTSD interfere substantially more with the mother's ability to assist her young child in accomplishing the tasks associated with emotional and behavioral regulation than maternal depression alone.
Our findings may be interpreted either as consistent with the proposition that having two diagnoses is generally more impairing for mothers than having one, or to the additive but different effects of maternal PTSD and depression. The question of differential effects of maternal ''dose'' or ''type'' of psychopathology should be pursued in future studies. Little is known about whether a mother having co-occurring PTSD and depression results in greater generalized maternal impairment and reflects a nonspecific additive burden (a greater dose) or alternately whether maternal PTSD and depression each interfere with specific maternal functions and result in greater impact on the child because multiple maternal functions are affected (type). To illustrate, a depressed mother may be selectively unable to praise positive behavior in her child. A mother with PTSD may selectively respond to potential threat in her child's play and increase the child's anxiety. A mother with depression and PTSD may be so affected by her own distress that she is generally unavailable to her child, reflecting a generalized effects of dose (number of psychopathologic problems), or she may be both unable to praise positive behavior, reducing her support for child's positive coping and selectively overrespond to perceived threats increasing her child's anxiety. This latter possibility would suggest specificity (type) effects related to maternal PTSD and depression. The question is further complicated because children may react with specific behavior problems in association with specific maternal problems. However, it is also possible that they would have more problems in general as maternal number of problems increases without specific expression, reflecting whether the mother has depression, PTSD, or both. These are important questions for further research with traumatized very young children and their mothers to explore. Such studies would be materially advanced by incorporating observational studies of dyadic interaction. Indeed, if there are different patterns of dyadic interaction associated with conjoined PTSD and depression, compared to the other two groups, and these dyadic interaction differences are associated with distinct child behavioral problems, this would suggest that specific behavioral problems in offspring may have different etiologies and modes of transmission. Similarly, it would be useful to examine biological markers associated with the intergenerational transmission of traumatic stress vulnerability (Yehuda & Bierer, 2008) . Although they are highly informative, the data on which this study is based do not allow us to address the question of how maternal depression and PTSD specifically exert their effects on preschool children, and this remains an important research frontier.
Study Limitations
Although cross-sectional in design, our study included consideration of the effects of maternal and child lifetime history of other trauma exposure. This aspect of trauma exposure has not previously been taken into account systematically to the best of our knowledge. Our findings are strongly buttressed by the concordance of independent ratings of child problems by parent and teacher. Future studies should further extend these descriptive findings by including observational and behavioral measures to characterize differences among children and mothers in more specific detail. Also, future studies should specifically examine possible differences in dyadic interaction between child and mother that might be associated with maternal psychopathology. Such observational and behavioral studies may help elucidate mechanisms that distinguish the effects of conjoined depression and PTSD from those of maternal depression alone. We assessed maternal PTSD and depression using wellvalidated self-report measures. Nevertheless, future studies should also include SCIDs that assess the full range of maternal psychopathology, in consideration of possible contributions of other maternal psychopathology, than PTSD and depression to preschool children's behavior problems.
The primary purpose of this study was to assess the relative impact of maternal depression alone versus conjoined maternal depression and PTSD on child behavior problems. Future studies can extend these findings by comparing the effects of maternal PTSD alone with the relative effects of maternal depression alone. This study could not illuminate whether maternal depression existed prior to exposure to the WTC attacks. In addition, this study focused on maternal depression and PTSD as categorical variables and examined their association to clinically significant behavior problems in preschoolers (also a categorical variable). Thus, this study's focus addressed itself to the effects of clinically significant maternal psychological problems on clinically significant child behavioral problems. Future studies will address the associations of maternal PTSD and depression and preschool child behavioral problems using continuous measures of symptomatology and child behavior problems.
Studies of child and maternal vulnerability prior to exposure to terrorism and disaster would help clarify the interaction of vulnerability and exposure. Similarly, the design of this study could not address whether maternal PTSD alone might have been found more frequently closer in time to the actual exposure to the WTC attacks among these mothers of young children. Answering these types of questions would require the use of prospective longitudinal designs. In short, an important focus for future research should be to characterize the course of natural recovery of mother and child over time, ideally considering preexposure vulnerability, and examining dyadic interaction patterns. Finally, although these findings point to the importance of maternal psychopathology in the behavioral outcomes associated with terrorism exposure in preschool children, we cannot be certain that our results will generalize to other types of terrorism attacks (chronic and recurrent; other types of smaller impact single events) and to the effects of other disasters.
Clinical Implications
These data strongly suggest that very young children are vulnerable to the effects of terrorism and, given the time of assessment postexposure, that these behavioral effects are persistent. Yet, it appears that young children were provided services far less than other populations following the WTC attacks (Covell et al., 2006) . We previously recommended that one strategy to increase efficacy in identifying children at need of services would be through screening by pediatricians (Chemtob et al., 2008) .
The present findings suggest that a complementary strategy to identify very young children at risk is through identifying psychopathology among the mothers of very young children in the aftermath of large-scale disasters. Moreover, particular attention should be given to identifying mothers with cooccurring depression and PTSD when developing a strategy to identify very young children who are at risk subsequent to terrorism exposure. Given the apparent persistence of the effects of terrorism, interventions need to consider multiple stressors faced by both mothers and children over time (Appleyard & Osofsky, 2003 ; see also Chemtob et al., 2008 , as recovery from exposure to terrorism occurs over time in the context of often challenging postdisaster recovery environments.
Screening and intervening with the mothers of young children may serve to help both mother and young child more efficaciously. In this regard, our findings add to the growing literature pointing to the importance of considering the mother-child dyad in conceptualizing the effects of trauma as well as its treatment especially when very young children are involved (Chemtob et al., 2008; Lieberman & Van Horn, 2005; Schechter et al., 2002) . Promising data have indicated that dyadic intervention can enhance the well-being of both mother and young child following domestic violence exposure (Lieberman, Ghosh Ippen, & Van Horn, 2006) . There is a need for dyadic interventions that target supporting young children and their mothers following exposure to terrorism and disaster. As well, Weissman has shown that treating maternal depression alone can have a salutary effect on child symptoms (Weissman et al., 2006) . There is certainly value in pursuing both dyadic and mother-centered treatment research that focuses on ameliorating outcomes for mothers with conjoined PTSD and depression and their young children following exposure to terrorism and to other types of disaster.
